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The equations of the equilibrium are 
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Example 1 

A 90-lb load is suspended from the hook shown in Fig. |f |h c 

load is supported by two cables and a spring having a stiffness 
k = 5(H) lb/ft. determine the force in the cables and the stretch of the 
spring for equilibrium. Cable AD lies in the x-v plane and cable AC 
lies in the x-z plane. 



Solution 



Fb =fJ = (0,f b ,0) 

4 - 3 - 4 3 

F c =F c (--i +-k) = (~ — F c ,0, — F c ) 

F D = F d (sin 30/ - cos 30 j) = ( F D sin 30, —F D cos 30, 0) 
W =(0,0, -90) 
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Solving Eq. (3) for I\\ then Eq. ( 1 ) for F p. and finally Eq. (2) for F B% 
yields 

m 

Fc — 150 lb Arts. 

Fp = 240 lb Arts 

F B = 207.S lb Arts 

Hie stretch of the spring is therefore 

Fa = 

207.8 lb = (500 \b/(l)(s AB ) 

5 ab ~ 0.416 ft Arts 



Example 2 

Determine the force in each cable used to support the 40-lb crate 



shown in Fig 



Solution 




-31 - 4j + 8k 
(- 3) 2 + (-4)- + (8) 2 . 



= -0.318F*i - 0.424/flj + 0848F«k 





— 3i + 4j + 8k 
(-3) 2 + (4) 2 + (8) 2 . 



= -0.318/yi + 0.424/yj + 0.848F c k 



Fp = F Z J 
W = {-40k | lb 
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Equilibrium requires 

2F = 0: F b + F t + F/j + VV = 0 

-0.3 lSF^i - 0.424 F/J + 0.848F w k 
- 0.31 8F c i + 0.424F c j + 0.848F< k + F,>i - 40k = 0 

Equaling the respective i, j, k components to zero yields 

2F, = 0; -0.318F* - 0.318F C + F f) = 0 (1) 

IF, = 0; - 0.424 F B + 0A24F C = 0 (2) 

SF. = 0; 0.848F# -f 0.848F C - 40 * 0 (3) 

Equation (2) states that F B - F c \ Thus, solving Eq. (3) for Fg and Fc 
and substituting the result into Eq. ( 1 ) to obtain Fp. we have 

F b = F c = 23.6 lb A ns. 

Fp = 15.0 lb Ans. 



Example 3 

Determine the tension in each cord used to support the l(H)-kg crate 



F* - F b i 

Ff = F t cos 120i + F ( - cos 135' j + cos 60 k 



= -0.5 F t i - 0.707 F t j + 0.5 F t k 





-li :j k ■ 

M) : + (2) 2 + (2) 2 . 



= -0333 F pi + 0.667F/J + 0.667F*>k 
W = {-981k} N 
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Equilibrium requires 

£F = 0; F„ + F<* + F/j + W = 0 

F h i - 0.5F c i - 0.707 F c j + 0.5 F c k 
- 0.333 /71 i + 0.667 F 0 j + 0.667F*>k - 981k = 0 

Equating the respective i. j, k components to zero, 

EF, = 0: F* - 0.5 Fc - 0.333 F D = 0 (1) 

SF, = 0; -0.707 F c + 0.667F,, = 0 (2) 

2F- = 0; 0.5 Fc + 0.667F/) - 981 = 0 (3) 



Solving Eq. (2) for F/> in terms of Fc and substituting this into Eq. (3) 
yields Fc. F/> is then determined from Eq. (2). Finally, substituting the 
results into Eq. ( 1 ) gives F B . Hence. 





F c = 813 N 


Am. 




F/, = 862 N 


Am. 




F a = 694 N 


Am. 


Example 4 


Determine 


the tension developed in cables A If, 





tO and A />. 
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F.V-K Determine the tension developed in cables AH. AC, 

and AD. 




* 



F5-I1. The 150-lb crate is supported by cables AH, AC, 
and AIK Determine the tension in these wires. 
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h'3-9. Determine the tension developed in cables AH. AC , , 
and AD. 




